The aim of this study is to estimate the prevalence of Trichomonas vaginalis and Candida albicans in low-risk patients treated at a first level clinic (primary health care represents the first level of contact of individuals, families, and the community with the system national health). Using a cross-sectional study in patients treated in clinical laboratory of the Sanitary District no. 7 of the city of Orizaba during the months June-July, 252 urine samples were collected for the identification of T. vaginalis and C. albicans by PCR. Furthermore, we analyzed the sociodemographic characteristics of the studied population. We observed an overall prevalence of 23.41% (95% CI 22.10-24.72) for T. vaginalis and 38.88% (95% CI 37.73-40.03) for C. albicans. There was also presence of coinfection in 14.28% (95% CI 13.10-15.46), which was associated with the presence of pain. Most of the positive cases were observed in women house-maker (80%, . The results of this study provide evidence that the majority of positive cases observed in the studied population are presented in an asymptomatic form and usually are not associated with any risk factor.
Introduction
Sexually transmitted infections (STIs) are the second leading cause of morbidity in young women in developing countries, after causes related to pregnancy and childbirth [1] . It is estimated that the number of people suffering from curable STIs in the world per year is approximately 340 million. Among the STIs considered curable by World Health Organization (WHO) [2] stand out those caused by etiological agents Neisseria gonorrhoeae, Chlamydia trachomatis, and Trichomonas vaginalis [3] . The impact of these STIs as a public health problem occurs not only for its high prevalence, but also due to the evolution of these infections in an acute phase and in a chronic phase with sequelae due to a lack of accurate diagnosis and appropriate treatment: the pelvic inflammatory processes, perinatal morbidity, and infertility [1] . T. vaginalis is a flagellated, parasitic protozoan, which causes trichomoniasis by infecting urogenital tract. Trichomoniasis is one of the most common causes of nonviral genitourinary sexually transmitted infection (STI) in humans, with a worldwide prevalence of 174 million cases annually. According to WHO estimation, it accounts for almost half of all curable STIs [3] . In spite of high prevalence, it is one of the poorly studied parasites with respect to virulence properties, pathogenesis, and immunopathogenesis. T. vaginalis infection is asymptomatic in about 50% of infected women and in over 90% of men; thus, re-infection and reexposure is problematic. Furthermore, coinfections among these three STIs are common [4] .
C. albicans is a dimorphic fungus that colonizes different areas of the body from the gastrointestinal tract to oral and vaginal mucosa. It is usually a commensal microorganism but in immunocompromised or otherwise debilitated hosts it can cause disseminated and mucosal candidiasis [5] . Candida species are the second most common cause of vulvovaginitis worldwide. The prevalence of vulvovaginal candidiasis (VVC) is increasing due to the extensive utilization of broad-spectrum antibiotics as well as increased cases of immunocompromised patients; C. albicans is the most common and clinically relevant species, that is, present in 85-90% of VVC [6] . However, there has been a significant trend towards the emergence of other species, which ironically show more resistance to the first line antifungal treatments [7] . As Trichomonas prevalence depends on factors such as age, number of sexual partners, and pattern of sexual activity, a better understanding of the local epidemiology of the infection in women would be useful in planning prevention strategies [8] . In 2010, 124,310 cases for T. vaginalis were reported in Mexico and 293,530 candidiasis cases, with a higher incidence in 25-to 44-year-old persons and a national incidence rate of 114.68/100,000 and 270.79/100,000 in habitants, respectively, where the state of Veracruz was ranked in first place in the number of cases for both infections, with an incidence rate of 224.5/100,000 for trichomoniasis and 480.4/100,000 for candidiasis [9] . Shortages of basic data on the true incidence and prevalence of STIs do not allow reliable information to estimate the impact of the transmission of these diseases. The aim of this study was to estimate by PCR the prevalence of T. vaginalis and C. albicans and to describe trends of positiveness in patients attending at a first level clinic in Orizaba, Veracruz, Mexico.
Materials and Methods

Study.
The cross-sectional study was conducted on patients, who received attention in the clinical laboratories of the health jurisdiction VII from Orizaba, Veracruz, between June 19, 2012 and July 10, 2012. Those who provided written informed consent were enrolled in this study. Patients treated at this clinic come from various locations all belonging to the state of Veracruz (Figure 1 ). Sociodemographic characteristics and gynecological complaints were obtained in private using structured questionnaires applied by one investigator. Criteria for inclusion in this study were belonging to the clinic population, being within the mentioned age group, and voluntariness of the patient. Exclusion criteria were patient refusal and inability to give informed consent. All participants provided a sample of 10 mL urine collected in the morning. The samples were received in the laboratory of the sanitary jurisdiction and stored at −20 ∘ C and transported to LADISER Inmunología y Biología Molecular for further processing.
2.2.
Obtaining DNA of Urine Samples. 252 urine samples were collected. The patient was also asked to provide 10 mL of urine which was pelleted in its entirety at 2,000 ×g for 10 min, the supernatant was removed, and the pellet was rinsed in 1 mL of phosphate buffered saline (PBS (137 mM NaCl, 2.7 mM KCl, 4.3 mM Na 2 HPO 4 , 1.4 mM KH 2 PO 4 , pH 7.4)) and repelleted at 2,000 ×g for 10 min. The supernatant was discarded, and the pellet was frozen at −20 ∘ C. DNA was extracted as previously described with some modification [10] . Briefly, thawed samples were resuspended in 600 L of lysis buffer (1 M Tris, 0.5 M EDTA, 10% glucose, and lysozyme 2 mg/mL), heated at 80 ∘ C for 5 min, and then cooled to room temperature. The samples were RNase treated (Promega, Madison, WI, USA) (0.5 mg/mL) for 1 h at 37 ∘ C. Proteins were precipitated with 0.2 N NaOH, 1% sodium dodecyl sulfate, 5 M CH 3 COOK (pH 4.8) for 5 min on ice and then centrifuged for 3 min at 2,000 ×g. DNA was precipitated with 600 L of isopropanol and then centrifuged for 3 min at 2,000 ×g, and then the DNA pellet was washed with 600 L of 70% ethanol and centrifuged for 3 min at 2,000 ×g. The DNA pellet was dried, resuspended in 50 L of 10 mM Tris (pH 7.4), 1 mM EDTA (pH 8.0), and heated at 65 ∘ C for 1 h. The presence of genomic DNA was confirmed in each sample by electrophoresis prior to PCR amplification. ∘ C for 7 min, and then the samples were cooled to 4 ∘ C. Five microliters of amplified product was electrophoresed on a 1.8% agarose, 0.5 mg/mL ethidium bromide gel, viewed on a UV light box, and photographed. Samples containing a 300 bp fragment were considered positive for T. vaginalis, and samples containing a 310 bp fragment were considered positive for C. albicans.
PCR for T. vaginalis and C. albicans . T. vaginalis-specific
Statistical Methods.
Frequency distribution of demographic data, characteristics of the population, sexual history, and clinical manifestations were analyzed. The relationship between selected risk factors and the prevalence of trichomoniasis and candidiasis were compared using 2 or Fisher's exact test when appropriate. Ninety-five percent confidence intervals were calculated to evaluate statistically significant differences between collection methods. The relationship between age and seroprevalence rate was assessed by chisquare test and by regression analysis. All municipalities were referenced and the data were entered into a geographical information system database in Qgis version 1.8 to generate maps.
Results
The 252 samples were divided into 7 age groups ( In order to establish a history about the presence of STIs in this study group, they were questioned whether they had ever suffered at least one STI in their lives; 96.42% (CI 95% 73.81-119.02) reported not having had an STI; the remaining 9 participants (3.57%, CI 95% 2.76-4.38) agreed to have suffered at least one STI but did not reveal the causal agent of it. Similarly, they were asked whether they regularly used condoms in their sexual relations; 5.55% (9/252, CI 95% 4.51-6.59) have indicated consistent condom use. In relation to smoking and consumption of alcohol, 3 between 51 and 60 years, while 2.77% (7/252) of T. vaginalis positive cases and 6.34% (16/252) of the cases for C. albicans from the women group who are predominantly students in an age range of 14 to 20 years. However, during the association analysis between the occupation and the presence of infection, there existed no significant correlation with infection with T. vaginalis ( = 0.410, by Fisher's exact test) or infection with C. albicans ( = 1.0, by Fisher's exact test). It is noteworthy that positive male samples for T. vaginalis (11/59), representing 4.3% (11/252, 95% CI 3.14-5.58) of the total studied population, are at an age range above 42 years. The stratification of patients indicated a significant difference in infection rate (T. vaginalis) according to age ( 2 = 32.8, degrees of freedom = 6, = 0.0001), as well as for C. albicans ( 2 = 50.4, degrees of freedom = 6, = 0.0001); however, prevalence rate was not significantly correlated with age ( 2 = 0.207, = 0.97, by second-order polynomial regression) for T. vaginalis infection, as well as ( 2 = 0.234, = 0.55 by second-order polynomial regression) for C. albicans infection; for both infections there was no association with marital status of participants (single versus married) ( = 0.729 for T. vaginalis infection, = 0.466 for C. albicans infection, by Fisher's exact tests); there was no statistically significant association between the presence of infection with alcohol consumption ( = 0.761 for T. vaginalis infection, = 1.000 for C. albicans infection, by Fisher's exact tests); when smoking was analyzed as a risk factor in this population, the results showed that the consumption of snuff (smoker, ex-smoker, and nonconsumer of snuff) had no association with the presence of infection for T. vaginalis ( 2 = 0.906, degrees of freedom = 2, = 0.636), as well as ( 2 = 0.674, degrees of freedom = 2, = 0.714) for C. albicans infection. Moreover, the presence of discomfort (burning, itching, and vaginal secretion) had no association with the presence of infections ( = 0.169 for T. vaginalis infection, = 0.761 for C. albicans infection, by Fisher's exact tests). Finally, a significant association in the number of sexual partners (two versus more than two) was observed for T. vaginalis infection ( = 0.047, by Fisher's exact test) but not for C. albicans infection ( = 0.248, by Fisher's exact test).
Discussion
The diagnosis of Candida spp is difficult, existing up to 50% of asymptomatic cases, moreover, Candida spp, is considered endogenous flora normal of the vagina, in growth limited conditions [13] ; on the other hand, the presence and trichomoniasis symptoms depend on local immunity and the amount of parasites inoculated, and transit may be asymptomatic in 50% of cases [14] . T. vaginalis and C. albicans are considered the pathogens found in a more frequent in vaginal infections. The culture is the gold standard test for diagnosis of C. albicans and T. vaginalis infections in cases of vaginitis [15] ; however, PCR is currently used for diagnosis of T. vaginalis and C. albicans obtaining a sensitivity and specificity of 100% [16, 17] .
As it is known, the frequency of cases of candidiasis and trichomoniasis varies according to the studied population [18] . In this study, we found a high prevalence rate in cases of trichomoniasis and candidiasis considering that the study was conducted in a low-risk population and that most women were homemakers, in relation to the data reported in Mexico in 2010 for cases of trichomoniasis and candidiasis [9] , and compared with different work in different studied populations [19] [20] [21] [22] , even in high-risk populations such as sex workers [23] . Moreover, unlike other reports, this study found cases in all age groups, with a larger number of cases for T. vaginalis in people over 50 years old, and cases of candidiasis were observed in almost the same way in all groups with a slight increase in the group of 21-30 years.
Risk factors for acquisition, the clinical characteristics, and significance of candiduria have been published primarily in relation to intensive care unit and immunocompromised. Diabetes mellitus, prolonged use of antibacterial agents, indwelling urinary catheter, genitourinary tuberculosis, chronic renal failure, malignancy, neutropenia, immunosuppressive therapy, urinary tract instrumentation, surgery, renal graft, female sex, and extremes of age are known risk factors of acquisition of candiduria [24] . Moreover, the presence of Candida in urine may represent contamination of clinical sample, actual colonization of the lower urinary tract, or may be a true indicator of invasive infection of lower and/or upper urinary tract [25] ; also, the epidemiology of Candida infections has changed over the last two decades. The number of patients suffering from such infections has increased dramatically and the Candida species involved have become more numerous [26] .
A feature of this study is that the majority of participants reported no history of STIs submitted; furthermore, there was no relationship between the presence of positive case and the presence of symptoms, only in the case of coinfections (14%) where a significant association with the presence of pain was observed, these results indicated that the majority of individual infections with T. vaginalis and/or C. albicans remain in an asymptomatic form; presumably because pathogens can remain in low concentrations. These results strongly suggest that the symptoms not always must be a secure evidence of disease [27] . A limitation of this study was that most of the participants were women; only 16.6% of the population were males, a population where infection with T. vaginalis and generally any STI has been difficult to characterize [28] . But despite the low participation of the population, samples were positive for both pathogens, and in some cases in the presence of co-infections, these findings reinforced the absence of symptoms plus the presence of asymptomatic cases of this type of infection. Perhaps the lack of laboratory techniques for an accurate diagnosis, as well as early confirmation, is what affects the permanence of the infection as well as the likelihood of having any of the serious and important consequences caused by these pathogens.
The sociocultural and educational levels are crucial in sexual behavior and the risk of STIs, if you consider this aspect to be able to identify risk factors for use in these populations in intervention programs to change the sexual behavior of these people [29] . However, in this studied population not determining factors for the presence of infections was present. In addition, there is some degree of promiscuity not clearly detected in the survey because the partner or husband could not be interviewed; however, possessing more than one partner was significant in the presence of infection as previously reported [30] .
One of the most common associations with T. vaginalis is the presence of bacteria and Candida spp [31] , and the data obtained in the group of pregnant women showed no association with the presence of infection risk factors analyzed (pain, history of STIs, itching and vaginal secretion, smoking, alcohol, etc.), but the association was observed with C. albicans. It is known that environmental changes such as increased glycogen production during pregnancy and altered levels of estrogen and progesterone, by the use of oral contraceptives, allow adherence of C. albicans to vaginal epithelial cells and facilitate germination of yeast [32] . These changes can transform asymptomatic colonization in symptomatic infection. Patients with changes in the level of estrogens and progesterone, as well as raising the pH and glycogen, can cause the growth and virulence of T. vaginalis [32, 33] . Hormone changes produced during pregnancy predispose a higher incidence of infections of the lower genital tract. This leads to maternal and perinatological complications. The diagnosis of T. vaginalis infection during pregnancy is of great importance as such infections are related to premature rupture of membranes, preterm delivery, and low birth weight [34] .
Conclusion
In conclusion, the codetection of T. vaginalis and C. albicans by PCR in urine samples in a low-risk population attended in a clinic first level in central Veracruz, Mexico, is of great importance because the diversity of results observed in this study enrich the evidence that the etiology of this type of infection is variable and requires the individual studies to know the characteristics of the population with which they are working.
